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A r  <*hpwp  in  r^viour  works,  mono-quaternary  salts  of  alkamine 
nr-t-i^o  h^n-roic  ,Jr)^  cinPMmic  acids  tyres  (I)  ?'«<’  (II)  exhibit  a 
rrenvinced  curare  like  action  /!/. 
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By  activity,  ~ome  of  these  compounds  can  be  ensnared  with  the 
mo~t  e-'factiv®  rmircl®  relaxants  pertaining  to  the  group  of  bis- 
(Via  ern°ry  ammonium  salts.  i-dke  the  majority  of  mono-quaternary 
s-l^r,  ^hey  act  ^vtremely  transitory.  The  latte",  apparently,  is 
related  largely  wifch  the  presence  or  ester  bond  hydrolysed  in  the 
ovgani-m.  it  - 'pould  be  attributed  to  the  deficiencies  of  compounds 
(I)  and  (II)  hamn^rinm  their  possible  use  in  anaesthesiolor-ic 
practice  that  they  induce  a  depolarising:  neuromuscular  block. 

As  is  krown,  the  antidepolari-in^  muscle  relaxants  /2/  whose  action 
Crn  b->  ''•emulated  by  the  application  of  antagonists  (for  example, 
rro-erine)  are  the  most  interesting  for  application  in  surgery. 
rh°y  do  not  destroy  the  distribution  of  potassium  ions  and  do  not 
cau'-e  a  ~  «  r  ’  e  s  of  side  effects  t  "Pi  cal  for  depolarising  preparations 

filar1 1 er  attempts  were  repeatedly  made  by  various  sorts  of 
structural  chan  -er  to  transform  derclaririnp  muscle  relaxants 

nraet  ’  ca lly  more  valuable  anti depolarising  compounds.  The 
potentiality  of  such  a  chan re  for  mono-quaternary  mu-cle  relaxants 
is  -»lreadv  noted  ir  rri  ncinle.  -m;-  it  i-*  shown  that-  for  salts  of 
t.o*-rcn'^thylammonium,  «  sequence  substitution  of  one  of  the  methyl 
nrr^nrs  by  *n  clkyl  residue  wish  e  constantly  increasing  chain 
length  means  th- t  when  the  number  of  carbon  atoms  in  the  chain 
is  r»r'<a «■- (-af  t h * n  l7,  the  substance  loses  depolarising-  properties  »nd 
t o  act  like  a  non — d epo  1  a -i 7 i n r  tyre/3/.  On  the  basis  of  this 
d-t-a,  compounds  were  studied  in  whose  onium  center  is  introduced  in 
a  M-h  Temree  lipophilic  and  voluminous  residue.  It  could  have 
tv-en  expected  ‘h-r  in  -o  doin-*,  the  distribution  of  substances,  the 
onr^  of  ‘-vi-r.  -uscle  relaxant  molecules  approach  to  correspond inr 
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rec«rtersf  =pu  th«  strength  of'  the  bonds  between  them,  would  be 
essentially  changed.  J-here  is  data  that  depolarizing  and  non- 
derola^i  zinc  rurara  like  averts  ere  unevenly  fixed  in  the  region 
of  the  skeletal  muscles’  terminal  plates  /4,5/,  in  who.ee  synaptic 
membranes 1  structure  the  lipophilic  formations  occur.v  an  important 
nl^ce  /6/.  xt  i.e  al^o  known  the*-  the  introduction  of  adnmantyl  ^roups 
in  th«  structures  of  antidiabetic  compounds  /?/,  hormonal  preparations 
/8/,  and  othe p  physiologically  active  substances  /9/  causes  interest¬ 
ing  e^anc-res  in  the  chapacter  of  these  compounds  activity. 

A  series  of  pethiodides  of  alkamine  esters  of  benzoic  (III) 
and  ci^-amic  (IV)  acids  were  synthesized ,  ana leprous  by  structure 
to  sal*-s  I  and  II,  but  containing  at  the  quaternary  nitrogen 
atom  a  1-^a >»rr>nptyl  residue  instead  of  a  methyl  croup. 


E.m  =0  ;  17, m«/ 


As  1-bromadarrante  usually  does  not  form  a  quaternary  salt  -with 
tertiary  amines,  it  was  necessary  to  obtain,  starting  from  1- 
(N-methylamino)  adamantane  (V)  / 10/  a  series  of  amino  alcohols  with 
an  adanant.vl  p°sidue  at  the  nitrogen  atom. 
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hy 1 -N - ( 1 - u A aman t y 1 )  amino/e thanol  (VI)  is  synthesized 
by  ^he  action  of  « thy lane  oxide  on  v.  By  'addition  of  an  equimolec- 
ular  quantity  of  V  to  a  methyl  ester  of  acrylic  »oid,  a  methyl  ester 
or  p-/ N  — m  ■>  thy  1— ft  -  ^  1-ad amanty  1  i amino/ propionic  acid  is  obtained, 

Y-ar’iiro*  further  by  2  moles  of  lithium  elumohydride  to  7"-/^-meth.vl-N- 
( 1  —r. r> '’^pctyl ) a^i no/rropanol  (VJ-1).  By  a  reaction  of  2  moles  of  V 
W1 tw  £  -bro^abu^vl-’C" ta te , S -/U-me thyl-N-( 1-adamantyl )  amino/butyl 
acetate  Is  obtained  which  without  isolation  in  an  individual  state 
is  nvdrolized  to  8  -/N-metViyl-N-(  l-adsmantyl)arrino/bPtanol  (VIII). 
rtmi.no  °lcohol  vl  i  s>  crystal  substance;  amino  alcohols  VII  and  VIII 
r,-p  vi'-cous  liquids,  distilling  without  decomposition  in  a  high  vacuum 
qriH  choree ‘■eri'»ed  as  hydrochlorides  and  methiodides  (Table  1). 

'the  transformation  of  th~  obtained  amino  alcohols  (Vl-VII) 
into  complex  esters  of  benzoic  or  substituted  benzoic  acids  is 
accomplished  bv  tVr»ir  interaction  with  an  equimolecular  quantity  of 
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corcsspOB^ia^  acid;  chloride  (Statkiard  experiment  A) .  The  basic 
ciavay.c  acid  esters  are  decreed  by  re -esterification  frcs  aefchyl 
esters  of  ciraiaisic  acids  and  asino  alcohols  is  the  presence  of 
alcoholate  (Stasdard  cxieriaint  3)„  la  both  tariaats  the  sscsraticc 
of  the  fprsihg  alkasins  ester  free  the  aaiho  alcohols  not  reacting 
Is  conducted  by  fractional  alkalization  of  a  solisticn  of  reaction 
mixture  in  acid;  in  addition,  in  the  majority  of  cases  even  without 
distillation  the  orecipitated  esters  showed  ccspletely  satisfactory 
analysis_results._  JTne  extracticn  of  eethiodides  was  conducted  by 
hea.tj.ns:  a  solution  of  reagents  in  acetone .  ^  The  results  of  the  analysis 
the  constants  of  the  synthesized  cdnocinds  are  presented  in 
:  Ue  2. 

_t  _  _ _ --  *■ 

During  pharmacological  studies  of  compounds  (IIX5  and  (IV), 
their  curare  like  action  was  ccsnared  witc  the  action  of  analogously 
structured  ccrpburids  (X)  and  (II)  .  It  is  shewn  that-  the  substitution 
of  an  X-cethyl  residue  by  ah  X^adanantyl  causes  a  change  of  the 
substance's  sechahisa  of  action,  this  applying  both  to  the  benzoic 
acid  derivatives  (I)  and  (III)  and  to  the  cinnaaic  acid  derivatives 
(II)  and  (IV) .  In  all  cases,  trisetfeyh^oniua  compounds  induce 
a  spastic  paralysis  in  chicks  typical  for  depolarizing  agents,  at  t 
the  same  tire  teat  their  adasantjrl  analogs  indeed  a  flaccid  paralysis 
characteristic  for  a  nonderolaraing  block  (see  Table  2).  A  charge 
of  the  coapouhds*  sechanisis  of  action  during  introduction  of  adanantyl 
residue  Into  a  cationic  group  is  accompanied  by  a  sharp  decline  of 
curare  like  activity  (according  to  the  data  of  exrericrerts  on  cats, 
by  2CHt-3O0  tires). 

If  a  value  n  is  compared,  then  for  the  tested  adanan fcyl 
derivatives  (unlike  triRethylarsosiius)  the  nusber  of  rethylese  groups 
in  the  amino  alcohol  part  of  the  molecule  does  not  play  an  essential 
role.  Vhen  h=  2,  3t  or  the  activity  of  Rcno-quaternary  a-zoniu£: 
salts  or  aikapipe  esters  of  benzoic  and  cinnamic  acids  are  of  the 
sane  order.  Introduction  into  the  arcsatic  ring  of  a  nitrogroup  or 
se thoxygyeups  also  changes  activity  little. 

For  a  such  wider  study  of  the  foiai-d  eapendesicies,  It  was  of 
Interest  to  see  whet  influence  fc-e  presence  of  an  adansntyl  residue 
exhibits  on  the  mechanise  of  action  of  other  choliroclreties  which 
are  isono-quaternary  ansoniust  salts,  primarily  ts trane thy laracniur 
iodide  (Xa)  and  acetyl  choline  (XIa)T  The  synthesis  of  an  adasantyl 
analog  of  IX  (IXb)  is  derived  by  heating  VI  with  methyl  Iodide  (see 
above);  its  tre^tsent  with  acetic  anhydride  results  In  an  adenantyi 
analog  of  acetylcholine  (Xlb). 

The  results  of  the  pharmacological  teste  of  the  compounds  (IX- 
XI)  showed  that  in  these  cases  the  substitution  of  a  rethyl  residue 
by  an  adarantyl  is  accompanied  by  the  transformation  of  s  depolarizing 
substance  Into  a  nondepolarizing  one,  their  activity  declining 
simultaneously  (fable  3).  She  observed  change  of  the  sKch^nisa 
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of  action  can  be  associated  Kith  a.  significant  amount  of  aasrantyl 
residue.  Hcvever  it  could  scone"  be  Proposed  that  its  hirh  lip-* 
cc'nylness  plays  a  basic  role,  essentially  ehangjga  both  the 
potentiality  of  the  substance  *s  penetration  throng  r^drophylic 
hydrophobic  structures  of  subsynaptic  seah-anes  and  the* 
conditions  of  its  interaction  with  chclinorsceptcrs. 


^xrerirsental  part. 

The  yields  and  constants  of  the  extracted  ccsspounds  and  their 
derivatives  are  presented  in  ibM.es  1  and  2. 

^?-*/H-sethyl-K^{l^adarantyliar*ino/ethanol  IVi).  To  a  solution 
of  I5  y.  V  1b  70  »lt  of  nefchenol  is  added  a  solution  of  20  c.  ethylene 
oxide  In  3~  *=*1.  aethanol  by  driprinr  at  20G.  ?he  tssrrerature  of  the 
reaction  nixt?‘re  in  the  course  of  an  hour  Is  i  -ousht  up  to  409, 
d’irin~  fche  next  hour  to  55°  maintained  at  this  temperature  for 
half  an  hoar,  after  which  the  nethandl  and  »xcess  ethylene  oxide  are 
distilled  o?f  in  a  vacuus.  The  crystal  residue  Is  dissolved  in  120 
si-  of  absolute  ester  and  filtered  *ith  coal.,  after  evaporation 
of  the  ester,  15.1  r.  of  crystals,  n.p.  are  obtained. 

Hydrochloride .  Obtained  by  acidification  of  a  solution  of  2  g3 
VI  in  1G  mi.  of  ester  Kith  an  ester  solution  of  hydro  sen  chloride 
until  a  corr?o  blue  coloration.  Held:  2.1  sr.  (85.7^5. 

Rethiodide.  Extracted  by  heat  ins  a  solution  of  2.5  e.  VI  and 
2.2  ml.  ©ethyl  Iodide  until  the  disappearance  cf  the  alkaline  reaction 
o**  the  mixture  * xbir-h  requires  about  **  hoars).  Held:  3-75  *:•  (8I5&). 

~/rf -re  tthyl-H - ( 1-acaran ty 1 )  amino  rropanol  (VII).  To  a  solution 
of  3.c2  t.  of  V  in  6  eI.  of  methanol  at  a  tespsrstsie  not  higher  than 
4C°  Is  added  by  drinrln-  1.8  v.  of  Eethyl  ester  of  acrylic  acid  in  4 
ml.  of  methanol;  the  mixture  is  left  to  stand  several  d«ys  at  rocsr 
te-'cerature.  After  evaporation  of  the  oethanol  in  a  vgcrun,  there 
remains  in  the  fora  of  a  thick  oil  ©ethyl  ester  ef  f -/K -me thy  1-5 - 
( l-adarantylJar&no/Ppooionlc  acid.  Held:  4.86  e.  (92.2^).  Found, 

C  71.52,  71.33;  £  10.90,  10.03;  -«  5-61,  5-72;  Ci*H25XG  .  Calcu¬ 
lated,  %z  C  71.67:  H,  10.02;  K  5-57- 

Hydrochloride,  rs.o.  151-1.  <3°.  Found,  >:  C  62.54,  62.61;  H  9^00, 
8.9«;  Cl*  12.57,  12.61.  Ci^sHJrG  -HG.  Calculated,  *:  C  62.53; 

H  9-02;  Cl*  12.33. 

The  obtained  ester  Is  dissolved  in  a  diethyl  ester,  1.52  ,sr. 
of  lifchius  alissohydride  added,  arid  the  reactive  mixture  heated  for 
8  hours.  Then  3  ml.  cf  water  and  ^  ml.  of  be crahy drof urane  are 
poured  In  durinr  coolinr,  the  mixture  boiled  another  30  -in,  the 
residue  Pillared  off,  and  after  distillation  of  the  solvents  in  a 
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vacuus,  3.^5  g.  (81^)  of  VI  in  tfee  IX  fora  of  a  colorless  oil  is 
obtained. 

&  -  H-s5t^l-H.(l^aM!jtyl)aai!io/'outasol  (VIII).  A  solution 
of  2*65  g.  ^-bresabutylacetate  /ll/  and  t.to  s.  of  V  in  40  sal.  Of 
toluene  is  heated  at  bcllirx  and  agitated  for  15  hours.  The 
precipitated  residue  of  hydrcbfoaids  of  Vis  filtered  off,  the 
toluene  distilled-  off  frosi  the  filtrate  in  a  vacuus,  the  regaining 
oil  triturated  v£th  5  =1.  of  water,  a  40^  solution  of  hvaro'crbsaide 
acid  added  until  a  congo  blue  coloration,  and  the  aixfcure  heated  at 
boiling  for  3  hours,  the  oil  being  alsost  totally  transformed  into 
a  solution.  The  solution  is  extracted  by  ester,  the  ester  lever 
discarded  and  the  aqueous  layer  after  treatment  with  oil  is 
elkelinized  with  a  bQ%  solution  of  caustic  scdiusi  and  saturated 
xlth  potash.  She  precipitated  oil  Is  extracted  by  ester,  the  ester 
solution  dried,  and  after  distillation  of  the  solvent,  a  liquid 
base  or  arsine  alcohol  is  -obtained. 

S -/X-ne  fchyl-'i- (  2  -adaaantyl )  aoi  ro/butvl  benzoate  acid  (Standard 
axrerirent  A).  To  a  solution  of  0.5  S.  VIII  In  20  **i.  of  dry 
dichlorbe thane  at  a  tevrerature  of  0-2°  i?  added  0.3  a.  of  benrcyl 
chloride  and  the  salxtnre  left  to  stand  16  hours  at  rco~  tesre nature, 
after  which  the  clchlcre thane  is  distilled  off  and  the  residue  In  5 
si.  of  water.  -lie  solution  is  extracted  by  ester,  the  ester  layer 
discarded,  the  aooeous  layer  filtered  with  coal  and  alkalis*’ tec  by 
an  vr^onius:  solution,  the  precipitated  oil  extracted  bv  ester. 

After  ^ryin-  cut  the  extract  xith  cexnesiur  sulfate  and  evaporating 
the  ester  sn  alkanine  ester  case  Is  obtained  as  a  viscous  oil.  field: 
0.6  ~.  The  hydrochloride  is  obtained  in  an  ester  solution,  the 
rethiodi.de  in  an  acetone  solution. 

thy 1-3 ( i-araser- tyl } ar  ino/props'!  ester  of  3,  ~-dI~e thexy - 
oinnahlc  s>cid  (Standard  experiment  3).  To  2.8  g.  VII  is  added  a  grain 
of  metallic  sodiums  and  the  mixture  gradually  he-ted  to  80°  for  to  niu, 
^sssliLg  dry  nitrogen  throurh  it.  Then  1.08  g»  of  sstnvl  ester  of  3, 
^-^isethoxycinsssir-  acid  is  added  and,  continuing  to  pass  nit  reran 
thrcarh  it,  the  si-tars  is  maintained  at  a  residual  pressure  of  110- 
115  for  2  hoars  at  9.  temperature  of  50-35°  and  2  Jkuts  at  100°. 

Then  it  is  treated  5=1  th  2  n.  by  a  solution  of  hydrochloric  acid  until 
a  congo  violet  coloration,  extracted  by  ester,  the  extract  dried,  and 
after  distillation  of  the  solvent,  1.1  *r.  C6l.8>)  of  amino  acid  in 
the  form  of  a  thick  oil  is  obtained. 

Kethiodide  of  ^-/K-nethyl-^-d-edamantyDarino/echyl  acetate 
(Xlb).  A  r-lxtura  of  2.1  s.  of  rethlodida  VI  and  2.  e.  of  acetic 
an^y^ride  i*-  heated  at  lt0°  for  3°  3>is.  The  obtained  relt  during 
cooling  is  crystallised.  It  Is  washed  with  ester  and  recryrtallixed 
fro*  alcohol.  Held:  1,5  s.  (65.23b),  n.p.  183-100  .  Pound,  %•  C 
to. 23,  t9.22;  H  7.-35,  7.51:  I*  32.60,  32-76.  ci6H28ISC2-  Calculated 
.:  C  &B.R';  H  7.17;  I*  32.27. 
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